In this paper, we present the fundamental framework of the evaluation problem under which the evaluation operator satisfying some axioms is linear. Based on the dynamic linear evaluation mechanism of contingent claims, studying this evaluation rule in the market driven by fractional Brownian motions has led to a dynamic capital asset pricing model. It is deduced here mainly with the fractional Girsanov theorem and the Clark-Haussmann-Ocone theorem.
Introduction
In the 1960s, Sharpe (1964) , Lintner (1965) and Mossin (1966) established the famous Capital Asset Pricing Model (CAPM for short). The CAPM has been used and cited in the literature over the past several decades. Some efforts have been made to extend this model. Dybvig and Ingersoll [1] investigated the relationship between the linear evaluation rule and the CAPM. They proved that the standard mean-variance separation theorem obtained in a complete market only if all investors had quadratic utility. In addition, the familiar CAPM pricing relation could hold for all assets in a complete market only if arbitrage opportunities existed. A description of the relationship between the linear evaluation rule and the theory of Markowitz portfolio choice can be found in [2] , which they derived a general representation for asset prices that displayed the role of conditioning information. This representation was then used to examine restrictions implied by asset pricing models on the unconditional moments of asset payoffs and prices. An exhaustive discussion of the equivalence of these three theories (the linear evaluation rule, the CAPM and the theory of Markowitz portfolio choice) was presented in [3] . Shi [4] gave a fundamental probability model in the two-period security market. Under some conditions, if the linear evaluation rule holds, then there would be a stochastic discount factor. If this is true, all three theories (CAPM, linear evaluation rule and Markowitz portfolio choice) are equivalent. They are mainly deduced by the method of Hilbert space and stochastic discount factor. Particularly, CAPM could be deduced from the linear evaluation rule in the intertemporal market.
Since nowadays the market fluctuates promptly and dealings in securities require extremely high speed, no discrete-time model could adapt to the market well. However, the continuous-time model is regarded as a good approximation to real scenarios. If we assume that the model is continuous, then it facilitates the use of stochastic differential equations, stochastic analysis, and so on, to obtain some profound and concise conclusions. The famous Black-Scholes option pricing model is a classic issue of continuous-time finance. The fundamental theorem of asset pricing, the portfolio choice of securities and the CAPM all have their continuous-time version. Zhou and Wu [5] deduced the dynamic CAPM from the dynamic linear evaluation rule in the market driven by the Levy processes. They mainly used the predictable representation property in weak form and the Girsanov theorem of the Levy processes to obtain the results.
Ever since the pioneering work of Hurst [6, 7] and Mandelbrot [8] , the fractional Brownian motion has played an increasingly important role in various fields such as hydrology, economics, and telecommunications [9] [10] [11] [12] . In this paper, we study the dynamic CAPM in the fractional Brownian motion environment, which represents a new perspective.
follows: Some preliminaries of fractional Brownian motion are presented in Section 2. Section 3 presents the fundamental framework of the evaluation problem under which the evaluation operator satisfying some axioms is linear. In Section 4, we investigate the relationship between the dynamic linear evaluation rule and the dynamic CAPM in the market driven by fractional Brownian motions. Section 5 provides the conclusions.
Preliminaries of Fractional Brownian Motion
As preparation, collecting some important results concerning fractional Brownian motion is essential in this section. Also, it is necessary to introduce notation for further use. Recall that if 0 < H < 1, then the fractional Brownian motion with Hurst parameter H is a Gaussian process
For any the process Since H is fixed, the probability measure is denoted by P and the filtration is denoted by F . In this case we have the integral representation [13] and the references therein): 
Recently, stochastic calculus for fractional Brownian motion has been developed by many researchers [13, 14] .
Quasi-Conditional Expectation and Fractional Girsanov Theorem
The quasi-conditional expectation is important to obtain the main results. It was initially introduced to find the hedging strategy in an application to finance [9] . Let f and g be two continuous functions on [0, T], where
is a Hilbert scalar product. Let t  be the completion of the continuous functions under this Hilbert norm. The elements in t  may be distributions [15] .
For any It is known [15] that t H is a subspace of t  and they are not identical. Let denote the set of 
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Refer to Section 4 in [9] for details.
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 m of Evaluation of Co Claims
The mathematical formulation to the evaluation problem provided be Let   , ,P  F be a complete probability space defined in Section 2, and   
, , is erator. We will present the following axiomatic hypotheses of the evaluation op ator:
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